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Abstract 
The issue of the use of ICT(s) in educational institutions raises many interests but also questions. So, is it enough to equip 
schools with computer equipment and Internet connection to say that the process is launched? While this prospect is promising 
for a country like Algeria, it will help improve the quality of teaching, the teacher and pupils by providing the means to do more
in less time and more independently. But to make such projects succeed, it must provide adequate educational products that fit 
well and/or complement the curriculum provided for these levels in the school. In this context we propose to adapt a model 
known as ASPI for the implementation of training device for basic education. ASPI has been designed and proposed for learning 
environments for adults. As cases of application we chose to test the approach on two subjects: "Road Safety for Children" and 
"French Language Teaching". In this work we present the first case study. 
Keywords: ASPI model; educational engineering; e-learning; distant learning. 
1. Introduction 
The issue of introduction of ICT (Information and Communication Technologies) in the world of education was 
the subject of intense research for years (Pernin, 1999) (Perriault, 1996) (Tchounikine, 2002), given the specific 
target audience and educational objectives (Mager, 1997) that are gaining importance depending on the learner’s 
age. Thus, more the audience is younger, more we must make efforts on various aspects like the content quality, the 
appropriate technological tools, the way to insert the teaching device in educational context, … etc. 
Besides, if the educational community seems to be almost unanimous about the utility to introduce the ICT in the 
systems of teaching and education, however, different visions raise on the manner to use it. This is mainly due to the 
diversity and the difference of the problems to solve leading inevitably to different objectives. Thus in the developed 
and technologically advanced countries, the use of technology in education began early, the goal being a more 
efficient education and the development of learning abilities and skills of learners. But for other – less developed - 
countries, educational technology can first be seen as a means of reducing the volume of hours spent in schools with 
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teachers and to promote the learner’s individual work by the use of appropriated tools. On the other hand, this may 
increase the reception capacity of educational institutions. Another important factor is the overload of pupils classes, 
which makes teaching so difficult for educators. 
So the approach and perception of the use of ICT for Education (ICTE) between the developed and less 
developed countries differ in that the former see it as a way to increase performance and skills of learners and the 
education, while the latter find themselves very quickly in the face of serious logistical problems first, even if 
consciousness is that there are other aspects to consider as to improve the educational quality of the education 
system. 
Finally, this way of distinguishing the technologically developed countries and those who are less, does not mean 
that there is not common problems simply related to the education domain. For example, today the knowledge and 
production evolve so fast raising questions about education systems requiring long hours of training for groups of 
learners whose level and skills are not necessarily equivalent. Do the quantity and quality of acquired knowledge 
merit all that invested time?  
It is in this context that our interest is focused on the adaptation of a piloting model called ASPI (Peraya & al, 
2004). This model was proposed and experienced at Geneva University for high education uses. We propose to use 
the model for basic education requirements. As case study, we propose a course as an additional device to education 
for primary school Algerian pupils whose ages range between 6 and 12 years. The subject “road safety education” is 
taught through few lessons under the topic of “civic education”. We chose this area because it meets a real need 
since more than 2.5 million pupils travel the road daily facing various dangers. The subject is lightly treated in 
classroom because of the overload of classes and curricula. 
To do so, the paper is structured as follows: Section 2 presents the ASPI model and discuss about how to use the 
ASPI phases for basic education? Section 3 describes a complete case study concerning the “Safety Road for 
Children”. Every phase of the ASPI process is discussed. Section 5 is for conclusion and some perspectives. 
2. An Approach based on the ASPI model 
2.1. The ASPI Model () 
The ASPI model was born in the context of university education. ASPI stands for "Supporting, Sustaining and 
Piloting a project of techno-pedagogical Innovation". Indeed, the authors consider any proposed model of education 
using ICT(s) as an innovative project on the technical and pedagogical levels. In this sense, ASPI seeks to help 
individual players, i-e, the institutional responsible, the teachers and students to make their innovative techno-
pedagogical projects lasting and durable. 
This raises the following questions: what steps to set up? What role will I play myself as an actor in the project 
and what functions do I attribute to me? What roles assigned to the other actors and how to integrate the process? 
How to transform actors into agents of change? What kind of information do I need at each stage of the innovation 
process to take decisions in line with the objectives (Mager, 1997) of the project? How to use the data collected? 
How to integrate the results into the process? (Peraya & al, 2004) (Peraya & al, 2006). 
The model we sketch the outline in this presentation (figure 1) is based on analysis of three specific areas that 
will attempt to articulate and integrate into a coherent model: 
Figure 1. The General Model of ASPI (phases in red) 
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The descriptive model of a techno-pedagogic device must take into account a set of variables that are resumed in 
this table: 
Table 1. Variables types in ASPI
VARIABLES DESCRIPTION 
Structural Variables In general, it is to describe the context of insertion device education based on three levels: the “micro level” is 
about the training device itself, the “meso level” concerns the institution or structure which will integrate the 
device and the “macro level” concerns the societal level or the social environment in general.  
Actors Variables These variables relate the actors of the device occupying a central place. It will then describe the actors by 
identifying their roles, functions and tasks in the learning device. 
Individual variables For each involved player, these variables will clarify the personal characteristics, perceptions and visions, skills 
and resources, practices, work experience and psychological aspects.
Domains Variables Individual variables determine an interpretation of the role of each actor. As exemple of domain we have the 
pedagogy, disciplines and technologies.
The time axis is for the development and deployment of innovation from its roots to its perpetuation. The 
“teaching engineering” and "instructional design" have been identified long time ago, a series of characteristic 
stages of the process design and implementation of a technological device. As shown in figure 1, this axis extends 
over a series of 8 phases from the analysis of the device until its final broadcast. Finally, note that the piloting 
process should take into account two aspects of the temporal dimension: the strict chronology of the stages of 
project development and the moments that appear critical in terms of dynamic change in the project (critical events, 
... etc.). In terms of the innovation piloting itself, ASPI proposes to analyze the development dynamic of innovation 
by integrating the actors in the process. This is possible because the descriptive model allows the capture of the 
needed information at different stages. In addition, every major family of variables - and even every variable - can 
be an entry point to the emergence of representations of the device under different angles. On the other hand, this 
approach aims to clarify with the players the meaning of "better targeted by innovation."  
2.2. A general approach for basic education 
Our approach suggests the use of phases of the ASPI model. We specify for each phase the way(s) to follow or 
the appropriate tool(s) to use shown in the following table: 
Table 2. Adaptation of the ASPI phases for the basic education requirements
PHASE DESCRIPTION WAY(S) or TOOL(S) 
1. ANALYSIS Elaborate the Specifications of the teaching 
device. 
Use a specification document model. However, 
certain aspects could be described with UML 
(Conallen, 2000)2
2. DESIGN This phase aim to build a model describing 
both the pedagogical activities and the content 
arrangement. The activity is the pedagogical 
training act that the learner has to perform. 
A distinction must be made between the 
educational activities - that must be defined 
according to BLOOM’s taxonomy – and the 
pedagogical contents. 
An adequate cutting of the contents that will be 
the necessary resource for the achievement of 
the activity must be made. 
3. DEVELOPMENT Programming the different teaching modules 
by choosing an appropriate tool. 
It’s better to use a dedicated environment like 
flash macromedia for education, but nothing 
prevents the use of professional development 
tool. 
4. IMPLEMENTATION Integrate all the modules and choose the 
system where the device will be installed. In 
this phase, it’s important to detail the general 
architecture of the device. 
It’s possible to use one of the three ways :  
1. Use an e-learning platform environment to 
integrate the modules. 
2. Integrate in CD-ROM support 
3. Integrate into a dedicated Web Site. 
2 UML: Unified Modeling Language (http://www.uml.org). 
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5. EVALUATION In this step we will make a first evaluation of 
the device by creating and using pilot classes. 
The evaluation version of the teaching device 
must contain some of evaluation elements. 
Form one or more groups of learners who will be 
given the opportunity to attend the course and 
select one or several technique of evaluation like 
questionnaire for example. 
6. INTEGRATION INTO 
DAILY PRACTICE 
Exploiting the results of the evaluation. Let’s 
notice however that we can have several 
iterations between certain phases like phase 5 
and 6 for example. 
Based on what we have obtained during the 
precedent phase, we will find out the best 
manner to integrate the device. 
7. MAINTAIN THE 
PROCESS
This is the result of negotiation (figure 1), i-e, a 
consensus is reached to maintain the current 
version of the device in view of the broadcast. 
Prepare a detailed report covering all aspects and 
recommendations. That report will be forwarded 
to the supervisory institutions for decision 
making about the dissemination of the device. 
8. DIFFUSION Dissemination of the device according to the 
supervisory institutions recommendations. 
It’s better to use Web-technologies for a large 
usage. But other technologies are also available 
to use. 
In the next section we present a case study using the different phase in order to construct a road safety course for 
the children of primary schools in Algeria. 
3. Applying the approach to a case study : ‘ ‘ Road Safety for Primary School 
Children’’ 
As the device documentation contains a lot of details, we choose to give here just some key elements in order to 
show the application of the different phases of the process. The device specification document is written by a 
multidisciplinary staff formed by teachers, tutors, experts, technologists, ... etc. 
3.1. Phase 1 : Analysis or “ device specifications document” 
The choice to teach road safety to children first enrolled in an educational setting (it does not get a driver's 
license), i-e, to enhance road safety education in school children. Despite its apparent simplicity, this matter requires 
judicious presentation to transmit concepts and notions in a fluid manner and without complexity.  
This device should provide the pupils with an interactive and attractive environment that will promote their work 
independently. The course must take into account more or less age differences between pupils even if this criterion 
is not sufficient to judge the knowledge of a learner.  
The device will also be available to pupils through an interactive CD-ROM or via “MOODLE3 e-learning 
platform” containing material to be taught as lessons with exercises and test evaluation of knowledge. The teacher 
will be to monitor and respond directly to pupils either remotely or in presential meetings. In fact this depends on 
the age group of pupils that he supported. The project will first be tested on a group of pupils of different ages. 
3.1.1. The context of integration or insertion 
Let's specify here the global context of insertion of the device (figure 2). The context of insertion is defined 
according to the relations that one primary school has with its structures of responsibility that are the direction of the 
education and the ministry of the national education. 
Macro Level : Ministry of the National Education 
Meso Level : Direction of National Education 
Micro Level : Primary School 
Figure 2. The context of insertion of the “Safety Road for Children” Device
3 MOODLE is a Learning Management System (LMS) available in OpenSource (http://moodle.org). 
Latifa Mahdaoui / Procedia Social and Behavioral Sciences 2 (2010) 5069–5077 5073
3.1.2. Objectives and Pedagogical scenario 
After this course, the young learners should: 
xIdentify road feature in the real environment, i-e, understand what are the routes, stops, vehicles, signs.  
xKnow some external and internal components of a vehicle and understand the meaning of certain signs.  
xLearn appropriate behavior in different situations relating to the world of road. 
However, it is necessary to know that the device must take into account the level of the pupil in terms of 
language study (in this case Arabic and French), namely the oral and written. For example, pupils in class 1st and 
2nd grade (age six to seven years) have basic knowledge on the use of language: reading / writing the alphabet, 
words and simple sentences. Gradually, as the level increases, his command of written and spoken word is supposed 
to increase. Hence, the use of images and sound over the text that should be simple is important. The device keeps 
track of the category of learning from the first use of it in order to determine the appropriate course type to the 
learner.
3.1.3. The educational contents 
The course has four parts that follow one another in time and that we summarize in the following table: 
Table 3. Parts of the course “Road Safety for Children”
PART N° NAME OBJECTIVES 
#1 Discovery of the road environment Giving an insight into the world of the road and its components.  
#2 The road signs A selection of a subset of road signs important for children will be presented. 
#3 Behaviors in the road Presents the different types of roads, intersections and the behavior it is 
recommended to have. 
#4 Workshop exercises These exercises on various road scenes depicting situations that a pupil will be solve 
on the basis of his knowledge.  
Each part presents a series of educational activities to be performed by the pupil. For this case of study, we will 
consider that an activity can be a lesson or exercises to perform. The lessons will use interactive illustrations with 
images and video animations commented by sound recordings in addition to the visible text to read. The exercises 
are presented in order of increasing difficulty in line with the level of the learner. Finally, let’s notice that the 
principal bibliographical resources used in this project were the scholar books plus some other documents. 
3.1.4. The Prerequisites 
In addition to the minimum language requirements, pupils must have basic knowledge about the handling of a 
computer (using the mouse, keyboard, CD player, … etc.). Eventually, knowledge of the Internet can be useful too 
(for pupils in 6th level for example). If necessary, the pupil will take introductory courses with the help of his 
parents, his elders or his school if resources permit. Anyway, this problem cannot be addressed in the context of this 
project. 
3.2. Phase 2 : Design 
The study curriculum showed that elements of driver education is taught in several subjects such as the subject 
"civics" taught the first grade of primary school. The knowledge presented revolves around transportation, 
terminology road rules and road handling. To present the course we cut each subject in one or more lessons. Each 
lesson can be followed or not by feedback to the form of questionnaires, exercises or assignments to hand. Similarly, 
feedback can be provided at the end of theme and / or end of the course. Each lesson is an episode consists of a set 
of scenes and each scene must convey a special message on the theme of the lesson. On this basis, we identified the 
following themes: 
Table 4. Themes and Lessons of the course “Road Safety for Children”
THEME LESSONS 
“I discover the road …” Lesson 1 : “Means of transport and locomotion” 
Lesson 2 : “The bicycle” 
Lesson 3 : “The car” 
Lesson 4 : “Public transport” 
Lesson 1 : “The road traffic rules” Lesson 3 : “The traffic cop” “Knowing the road …” 
Lesson 2 : “The road signs, light signals and road markings” 
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“How should I behave on the road ?” Lesson 1 : “When I walk on the sidewalk” 
Lesson 2 : “When I cross the street” 
Lesson 3 : “When I got into the car” 
Lesson 4 : “When I am cycling” 
Lesson 5 : “When I took the bus” 
3.3. Phase 3 : Development 
We chose to develop the lessons using the tool "MACROMEDIA FLASH MX 2004 EDUCATION" because it 
allows the creation of movie clips and animations with the possibility to integrate the sound. In addition, Flash has a 
powerful programming language "ActionScript" for language permitting to personalize the behavior of the movie 
clips or animations. Here are some lesson’s screenshots developed in Arabic and French (figure 3). 
Figure 3. Lesson’s screenshots (Right : Arabic & Left : 
French).
Figure 4. Interactive exercises using “Drag and Drop” and 
“Puzzle” game. 
Figure 4 shows some interactive exercises taking into account aspects of play that kids love so much. 
3.4. Phase 4 : Implementation 
For the implementation of the course we chose to test two implementations: the first one was to insert the 
different lessons on the MOODLE platform. This implementation can be experienced with older pupils aged from 
10 to 12 years (figure 5).  
Figure 5. Implementation with MOODLE. Figure 6. CD-ROM Cover and General interface of the device 
The second one was to implement the entire device on a CD-ROM which led us to develop a general interface 
that should serve as a container for all lessons (figure 6). 
In addition, we adopted the following architecture in order to manage the activity traces of learners towards a 
database as shown in the following figure (figure 7): 
Figure 7. General architecture for the CD-ROM version of the device. 
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Once the pupil is authenticated, he/she will interact with the device or the course “Road Safety for Children”. The 
device then works with a background application, the “Learner’s Tracking Manager”. This module will follow the 
evolution traces of the pupil during his/her training. Finally, all update and management operations will be stored in 
a database for this purpose. 
3.5. Phase 5 : Evaluation (Peraya & al, 2006) 
In our point of view, this phase will have been the most difficult and the most important: difficult because it was 
necessary to think about the most suitable means to be able to value correctly. It was important, because the 
continuation of the project depends on the results of this phase. 
3.5.1. The pilot class 
The constitution of the pilot class was not of all easiness for a set of reasons that we mention below: 
• The public schools are not endowed with rooms of computers for the pupils, one finds one or two computers 
there at most, intended to the administrative tasks and if there is an Internet connection, it is in the office of 
the director of the school. In the private schools either, the rooms of computers for the pupils are not 
foreseen from where the same problem arose.  
• Besides, even though we had had the means (thing that of course we didn't have) to unite our pupils in a 
class, it would have been nevertheless impossible since the children have a loaded and varied schedule.     
• We should have adopted another criteria of choice that is to insure then that the pupil has at least a computer 
home and if possible an Internet connection. In fact, the use of the LMS version of the device depends on 
that the child knows how to use internet or not because the interface is a little complicated for him.   
Finally, our choice carried itself on a sample of 18 pupils schooled in schools of Algiers. The ages of the pupils 
vary from 6 years to 11 years (the majority has between 6 and 10 years). The course has been handed them in the 
two languages: Arabian and French. The choice of the survey language has been left to the children and although 
some experimented the two versions (Arabian and French), the majority preferred to work with the Arabian 
language because it is the language that they master best and with which they study daily.
3.5.2. Procedure of device testing 
A CD-ROM and a disk have been handed to every pupil so that he/she can study at home and although the 
developed lessons can be browsed relatively in a short time (2 hours at most if one counts the exercises), we gave a 
time of one week. 
The disk is destined to recover the traces after the end of the follow-up of the lessons. The trace consists in the 
recuperation of the files of the data base that contains the state of every activity (that is the lesson or the exercise). A 
lesson is considered as finished if the pupil browses all scenes of this one. In the same way, the course is considered 
as finished if all lessons are finished. For the exercises, the pupil must answer correctly to pass to the following 
question otherwise he will loop on the question as far as finding the good answer. An exercise is considered finished 
if all questions have been correctly treated.
We choose to make a “formative assessment” whose objective is to transmit some “educational knowledge” to 
the kids from where the mark doesn't have a big importance. Besides, this approach seemed most convenient 
because it allowed us to put everything that it is necessary in the course so that the pupil works in an autonomous 
way. Figure 8 shows a pupil following the course: 
Figure 8. A pupil following the course 
To load the disk, a footnote was inserted into the software for parents explaining how to do it. Normally when 
testing a device for training, technical questionnaires are very appropriate. But let’s keep in mind that the targeted 
public do not control written very well. However, the speech is their natural tool of expression. For this raison we 
have developed a questionnaire of QUC type (Question with Unique Choice). The questionnaire was distributed to 
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parents who were asking the questions to their children and record their answers on the form. Certain children 
answered by themselves. At the end of the week, the diskette containing the trace was returned to us with the filled 
questionnaire. All these information were used to do our evaluation. According to our analysis, the following 
results: 
3.5.3. The results of evaluation 
The study of the learner’s traces shows that the activities "lesson" have been followed without problems while 
some exercises are not made because the young learner does not understand that a question from an exercise must be 
absolutely correct to skip to the next question. So, after a few attempts some learners dropped out. This has been 
detected by the study of traces.
In future releases, we will provide a limited number of attempts and give the correct answer after the fixed 
number of failed answers. Let’s recall that the pupil will still be able to restart his activities again. 
Moreover, although all pupils have made their lessons and exercises, some failures have been recorded in the 
performance of exercises, mainly due to the lack of mastery of the language or the computer tool. 
But on the other side, the results of the questionnaire were very comforting for us because it makes that the 
course pleased to the pupils and they understood what it was necessary to understand. Then this means that the 
message is passed. For the detected failings, they are more of technical order as the quality of the sound and 
animations. 
A lot of parents first expressed their satisfaction for the idea of the content of the course because they found it 
very beneficial and educational. Others noticed the change of behavior of their children concerning road, for 
example all along the road the child is happy to recognize the significance of some panels and pays more attention 
when they cross the road. We consider this indication as very encouraging. 
Finally, the teachers didn't hide from us their fears about the spreading of such solutions because first of all, the 
schools don't plan any computer spaces at present for the pupils and on the other hand, it is not all pupils who have 
computers at home. We explained that this kind of problems will be treated during the phases following the 
evaluation one. 
3.6. The remaining phases 
Currently we are still iterating the previous phases in order to achieve sufficiently reliable good results to think 
about deploying the device on a large scale. For that, another experiment for teaching the French language is 
conducted. We hope the results will proceed to subsequent phases.  
4. Conclusion and perspectives 
This work was for us the opportunity to apply a gait originally dedicated to the e-learning for adults (Collectif de 
chasseneuil, 2001) (Lewis, 1998) (Leyking & al, 2007) and to adapt it for a public of children. 
The use of the ICTE(s) in the primary schools is one tendency to encourage strongly under the condition to find 
the correct mechanisms of their application without altering the quality of the teachings and the vital functions of the 
schools. 
The adoption of a methodological approach like ASPI for the construction, the assessment and the spreading of 
teaching devices for children must be discerned like a means to complete the educational activities of a school. The 
enhancement of the piloting notion (Peraya & al, 2004) (Peraya & al, 2006) constitutes a powerful way that permits 
to avoid the mistakes and the big risks. ASPI constituted a theoretical setting that allowed us to validate every stage 
of the development process. 
As perspectives to this work, we foresee to widen the experimental sample and matters to teach. We think to 
encourage the themes that are generally taught partially in the schools as the sanitary education or the ecological 
education. 
 Another axis of application is to enrich the phases of the ASPI model by the use of models and tools of the 
instructional design as the use of the meta-model proposed by the IMS-LD norm whose concepts heighten well the 
educational activity notion. 
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